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(54) A composition for treatment of cellulosic material 

(57) An aqueous softening and antistatic agent 
composition comprising a quaternary ammounium 
compound and a biodegradable nonionic surfactant, 
which composition comprises a quaternary ammo- 
unium compound having the formula 
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wherein is H or C6H5; R2 is a C5 - C22 hydrocarbyl 
group; and X is halogen or S04^', in a concentration of 
at least about 15% by weight. The surfactant is a linear 
alkoxylated tatty acid or alcohol Furthermore a method 
for providing cellulosic materials with a reduced ten- 
dency to retain an electrostatic charge as well as provid- 
ing said matenal with improved softness, wherein the 
cellulosic material is treated with said composition, and 
fluff obtainable from fluff pulp treated with the composi- 
tion. 
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Description 

[0001 ] The present invention relates to an aqueous softening and antistatic agent composition, which is useful for the 
treatment of cetlulosic material, in particular fluff pulp, fluff, and tissue. Said composition comprises a quaternary 
ammonium compound and an alkoxylated fatty acid or an alkoxylated fatty alcohol. Furthermore the invention also 
relates to a method for providing celiulosic materials with a reduced tendency to retain an electrostatic charge as well 
as providing the material with improved softness, wherein the material is treated with said composition. 
[0002] Softening and antistatic agents are frequently used in the production of fluff and tissue. 
[00031 EP-A-765,41 8, for instance, relates to a method for the production of fluff pulp in which an antistatic agent com- 
position comprising quaternary ammonium compounds ts used; the composition is however not irxJicated to have any 
softening properties. 

[0004] On the other hand WO 97/041 70 discloses a tissue containing a softening composition comprising quaternary 
ammonium compounds and fatty acid alkoxylate or ethoxylated glycerine or lanolin, which is not indicated to have any 
antistatic properties. 

[0005] US-A-4,476,323, however, discloses a composition which is used in a process for the treatment of celiulosic 
materials to impart a reduced tendency to retain an electrostatic charge and improved softness and/or reduced 
mechanical strength due to the reduction in interfiber bonding. The composition contains certain quaternary ammonium 
compounds which comprises in particular a 2-hydroxy-oxypropylene grou p, which ts believed to provide the combined 

lated aliphatic alcohols or acias. There ts no suggG^^ton" given aBoiH Tne comp 
[0006] US- A-5,3 1 2.522 discloses however a biodegradable softening composition used in paper products such as tis- 
sue. The composition contains certain quaternary ammonium compounds, namely mono- and diester variations of 
some common quaternary ammonium salts, which esters are said to be biodegradable, in contrast to the corresponding 
salts; the esters are also said to function as debonding agents. Optionally, the composition may also contain nonionic 
surfactants such as alkylpolyethoxylated esters. No indication is given about any antistatic properties of the composi- 
tion. 

[0007] It would be - particularly in view of the documents referred to above - desirable to be able to provide a softening 
and antistatic agent composition useful for the treatment of celiulosic material, which composition is biodegradable. 
Thus, the problem to be solved by the present invention is to provide such a composition. 

[0008] In view of what is stated in US-A-5,312,522 (referred to above) about the biodegradability of common quater- 
nary ammonium salts, the problem has now surprisingly been solved by the composition defined in appended claim 1. 
In more detail the present composition is an aqueous softening and antistatic agent composition comprising a biode- 
gradable nonionic surfactant and a quaternary ammonium compound having the formula 


R, - CH2 - - CH3 X' 
I 

R2 


wherein R-, is H or C5H5; R2 is a Ce - C22 hydrocarbyl group; and X is halogen or SO^"', the concentration of the qua- 
ternary ammonium compound in the composition being at least about 15% by weight, preferably at least about 20% by 
weight The quaternary ammonium compound may, for instance, be chosen among C^2 ' ^is al^<yldimethyl-benzylam- 
monium salts, benzylcoco-alkyldimethyl-ammonium salts, tetradecyl-trimethylammonium salts, C12 - C^s alkyltrimethyl- 
ammonium salts, and hexadecyl-trimethylammonium salts. In a preferred embodiment of the invention the quaternary 
ammonium compound is a benzyl-cocoalkyldimethyl-ammonium salt. The anion of the salt may be chosen among the 
halogen ions, particularly the chloride and bromide ions, and the sulphate ion, although in the preferred case it is a chlo- 
ride ion, the Chemical Abstracts Service Registry Number of this preferred sitistance is 61789-71-7. The cocoaikyi 
group comprises even-numbered, aliphatic, straight-chained Cg - C^a hydrocarbyl groups. In a preferred embodiment 
each one of the Cg - C-ig hydrocarbyl groups in the cocoaikyi group represents at least about 2 mole-%, calculated on 
the total number of moles of said hydrocarbyl groups chains in said cocoaikyi group. The preferred mole percentage 
ranges of the hydrocarbyl groups in the cocoaikyi group are indicated in Table I below 
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Table I 


HYDROCARBYL GROUP 

MOLE PERCENTAGE RANGE 

Ca 

2-7% 


2-7% 


45-55% 

Cu 

15-25% 


4-14% 


4-14% 


[0009] The bicxjegradable nonionic surfactant is a linear alkoxylated fatty add or a linear aikoxylated fatty alcohol. In 
the present application "alkoxylated" signifies that the compound is obtainable (although it may be obtained in alterna- 
tive ways using alternative starting substances) from a reaction between a fatty acid or fatty alcohol and an alkylene 
oxide, such as for instance - but not restricted to - ethylene oxide or propylene oxide. In a preferred embodiment the 
biodegradable nonionic surfactant is an alkoxylated unsaturated fatty alcohol, preferably derived from unsaturated C^q 

- C20 alcohols containing one or two double bonds. The unsaturation has a positive impact on the wettability 0I the 
treated cellulosic material. In a particularly preferred embodiment the alkoxylated unsaturated fatty alcohol is etoxylated 
oleyl cetylalcohol obtainable from an adduction reaction between ethylene oxid and oleyl cetylalcohol in a molar relation 
of up to about 15 nroles of ethylene oxid to about 1 nnole of oleyl cetylalcohol, preferably between about 4-6 moles of 
ethylene oxid to about 1 mole of oleyl cetylalcohol. It is particularly preferred that the surfactant is obtainable from an 
adduction reaction between 5 ethylene oxid and 1 mole of oleyl cetylalcohol. This preferred surfactant has Chemical 
Abstracts Service Registry Number 68155-01-1 Again, the term "obtainable" indicates that the etoxylated oleyl cetyla- 
lcohol may be obtained by alternative reaction routes. 

[0010] Apart from the active substances discussed above the composition may contain various additives, for instance 
solution viscosity reducing additives such as suitabfe glycols, e.g. ethylene glycol or propylene glycol, ethanol. or the 
ethyl ether of diethyl en e glycol. 

[001 1 ] As indicated above the present invention also relates to a method for antistatic and softening treatment of cel- 
lulosic materials in which the present aqueous softening and antistatic agent composition is used. The cellulosic mate- 
rial may for instance be pulp, such as mechanical pulp (MP), stone groundwood pulp (SGW), pressure groundwood 
pulp (PGW), refiner mechanical pulp (RMP), thermo-mechanical pulp (TMP), chemi-mechanical pulp (CMP), or chemi- 
thermomechanica) pulp (CTMP). In a preferred embodiment the cellulosic material is fluff pulp, i.e. pulp intended for dry 
shredding to yield fluff. The cellulosic material nnay also be fluff or tissue. The present method may be used for the pro- 
duction of a number of cellulosic products the softness of which is of great importance, such as toilet paper, hygienic 
tissues, tissue paper, paper sheets, paper fabrics, paper towels, paper tablecloths, and paper clothing. 
[001 2] At said treatment the present composition may be added to cellulose material suspended in water, for instance 
in the stock of a pulp production process prior to the forming of the pulp sheet The amount of the present composition 
in the stock is suitably up to about 1 0 kgAon of dry pulp, preferably up to about 5 kg/ton. Alternatively the composition 

- optionally diluted with water to a concentration of about 2-5 grams per litre of water - may be sprayed on dry cellulosic 
material, e.g. on dry fluff pulp or dry tissue 

[0013] The present invention will now be illustrated by means of a non-limiting example Example : A composition 
according to the present invention was prepared, containing the substances set forth in Table II below, and in the 
respective percentages indicated therein. 


Table II 

■ benzyl-cocoalkyldimethyl-ammonium chloride 

about 20 weight-% 

■ oleyl cetylalcohol ethoxylated with 5 ethylene oxid units 

about 75 weight-% 

water 

about 2.5 weight-% 

propylene glycol 

about 2.5 weight-% 


[0014] A reference composition was also prepared containing the substances set forth in Table III below, also in the 
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percentages indicated therein. 
Table I! 


benzyt-cocoalkyldimethyl-ammontum chlonde 

about 12.5 weight-% 

water 

about 87 5 weight-% 


[001 5] Both compositions were added to different samples of a 2% sulphate pulp slurry in amounts of 2 and 4 kg/ton 
dry pulp Sheets were formed from the pulp slurries, and after drying the sheets were tested with respect to softness 
(the burst factor, measured according to SCAN-P 24:77 and Indicated as percent of a blank test, and the tear energy in 
kJ/kg); and to the static potential in kV. 
[0016] The obtained results are set forth in Table IV below 


Table IV 


Kg composition Reference compost- 1 Composition accord- 



pulp 



Burst factor 

2 

100 

73 


4 

100 

41 

Tear energy, kJ/kg 

0 

160 

160 


2 

156 

119 


4 

160 

69 

Static potential, kV 

0 

10 

10 


2 

1 

4 


4 

-2 

0 


[0017] The tear energy and the static potential were measured by means of method in which conditioned pulp sheets 
are cut into 30 x 210 mm stnps, weighed, and placed in the feeding chute of Laboratory Pin Fibrizer (sold by Stora Kop- 
parberg, Corporate Research Center. Falun, Sweden), equipped with an electronic display indicating the energy 
required for the fibratlon of the sheet, and the main and the feeding motors are started. A predetermined length of the 
strip is def ibred by the rotating f ibrizer's pin cylinder, after which the feeding motor is reversed to remove the undef ibred 
part of the sheet. The remaining part of the sheet is weighed, and from this the defibred amount of sheet may be 
derived. The ratio between the energy reading on the display and said defibred amount is the tear energy measured in 
kJ/kg. An electrostatic voltmeter (JCI 148 from John Chubb Instrumentation) is used to measure the static potential of 
the defibred amount of sheet. 

[001 8] As can be seen the present composition has, in contrast to the reference composition, a clear effect with regard 
to all of the parameters listed in Table IV, in particular a clearly improved impact on the softness parameters. 

Claims 

1 . An aqueous softening and antistatic agent composition comprising a quaternary ammounium compound and a bio- 
degradable nonionic surfactant, characterised m that the composition comprises a quaternary ammounium com- 
pound having the formula 
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CH3 
I 

R1 -CH2-N+-CH3 X- 

i 

R2 

wherein R1 is H or C6H5; R2 is a C6 - C22 hydrocarty! group; and X is halogen or S042-, in a concentration of at 
least about 15% by weight, arxj in that the surfactant is a linear alkoxytated tatty acid or a linear alkoxylated fatty 
alcohol 

2. The composition according to claim 1 , characterised in that the quaternary ammounium compound is a benzyl - 
cocoaikyldim ethyl -ammonium salt 

3. The composition according to claim 1 , characterised in that the concentration of said salt is at least about 20% by 
weight. 

4. The composition according to claim 1 , characterised in that said biodegradable nonionic surfactant is an alkoxy- 
lated unsaturated fatty alcohol, 

5. The composition according to claim 1 , characterised in that said biodegradable nonionic surfactant is an alkoxy- 
lated oleyl cetylalcohol. 

6. The composition according to claim 1, characterised in that said biodegradable nonionic surfactant is an etoxy- 
lated oleyl cetylalcohol. 

7. The composition according to claim 6, characterised in that said etoxylated oleyl cetylalcohol is obtainable by 
reacting ethylene oxid with oleyl cetylalcohol in a molar relation of up to about 15 moles of ethylene oxid to about 1 
mole of oleyl cetylalcohol, 

8. The composition according to claim 7. characterised in that the molar relation is between about 4-6 moles of eth- 
ylene oxid to about 1 mole of oleyl cetylalcohol. 

9. A method for providing cellulosic materials with a reduced tendency to retain an electrostatic charge as well as pro- 
viding the material with improved softness, characterised in that the cellulosic material is treated with a composi- 
tion according to any of the preceding claims. 


10. Fluff obtainable from fluff pulp that has been treated with a composition according to any one of claims 1 -8. 
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